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Texnosiormueckan cxema JIIK 


Cogppemenupie JITIK BkmrouatoT B ceOaA TakHe y4acTKH KaK MalliMHa HelIpepbIBHOTO JIMTbA 3arOTOBOK, 
IIPOMeX*KYTOYHBIe HU OTBOALIME POMLTaHru, MOAOTpeBaTesbHbIe Teun HU OCHOBHOe OOOpyAOBaHHe Mosy4reHne 
IIpOAYKTa - 1poKaTHble rpyiibl KeTeH. 


Ha pucynke | mpuBeyleHa cxeMa paccMatpuBaemoro mosocosoro JITIK. 


Pucynox 1 — Texnonozuueckaa cxema nonocoéoeo JITTK: | — cranbKoBit; 2 — IpOMKOBIL; 3 — 
KpucTaM3atTop; 4 — BropH4Hoe OxaxK Tene; 5 — TAHYLe-MpaBHJIbHad Malina; 6 — pexkylee yCTpOHCTBO; 
7 — poxoyHas HarpeBaTesibHad eub; 8 — WpOKaTHbIl CTaH; 9 — MOTasIKa 
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OOxKaTHe 3arOTOBKH B TaKOM COBMELICHHH Tpolecca MpHBOAMT K MOBbILICHHIO HX KauecTBa HM CTPyKTYPpBl. 
Takue KOMIUICKChI CHW>KaIOT CEOCCTOHMOCTh 3a CYUCT MOBBIMICHHA BbIXOa TOAHOTO H COKpallleHHA pacxooB 
Ha lepejjeul. 


Pacuer TemilepaTypbi 1pokata 


JIia uccieqoBaHHaA paccMaTpuBaeTcA poKaTKa moOcbI Ha KOMMaKTHOM JIIIK tuna CSP. Jlannaa 
TEXHOJIOIMA COCTONT TOJIbKO 13 YMCTOBBIX MATH KeTel. 3aroTOBKOM Id WpoKaTa ABJIAeTCA CIAO, OTIMTEIM 
Ha TOHKOCJIAOOBOM MallIMHe HelIpepbIBHOrO JIMTbA 3aroTOBOK. J|Ia pacueTa WM MOJeNMpoBaHuA ObIIAa 
BbIOpaHa 3aroToBKa (c1a0) TONMMHOK 60 MM u WIMpHHo 1300 mm. IIpoduns roroporo mpoxata: 8x1300 
MM. 


IIpotecc mepemMelleHua HW MpOKaTKH MeTasiIa Ha cCTaHe COMpOBOXKaeTcA pa3zIM4HbIMH BuUyaMu 
TemooOmena: 


1) u3y4ueHue 
2) KOHBeEKTHBHBIM TerlIOOOMeH 
3) Tem1000MeH B OYare JedopMallMH, TO ecTb C padouHMH BalIkaMu 


IIpu Bxoye B MepBylO MpOKaTHy!O KJIeTb C MOMOLIbIO YCTaHOBKH THApoOcOuBa C MOBepXHOCTH MeTasiIa 
yasiaeTCA OKasIMHa, KOTOpad OOpa30Baiacb pH B3aMMoyelicTBHH Cc BO3qyxOoM. J]aHHBIi mpolecc 
COMPOBOXKTaeTCA OXJIAXKCHHEM IIOJIOCEI. 


Temiepatypa 1ojja4un UCXOJHOU 3arOTOBKH B IIpOKaTHBbIM cTaH paBHa 1100 °C. 


IIpu KOHTaKTe MeTalisIa C BasIKaMM TIPOMCXOAMT Mepesaya Telia Ha BaJIKH, a TakKKe TeMIOBbIAeIeCHHe OT 
padorsl lacTHY4eckol WedopMallHuu U paooTEI CHJI TPeHHA B 30HE KOHTAKTa packaTa C BaIKaMH. 


J\a pacueTta U3MeHeHHA TeMIepaTypbI MeTaliia 3a C4eT H3IyYeHHA Oba UCHONb30BaHa Popmysia I. II. 
Vpanosa: 


1000 


Ataas -_ To = 


rye To — TeMilepatypa Hayasia mpoKaTKn, K; 
T — BPeMA OxaK CHUA, C; 
h — TONMMHa TpoKata B pacCMaTpHBaeMOM IIpOMexXyTKe OxJIaxKCHHA, MM. 


Ucnonb30BaHHad (OpMysia [Id pacdeTa H3MeHeHHA TeMIlepaTypbI 3a CuYeT Tlepesa4u Teriia BaIKaM B OYare 
eopMalluH BbITIAAUT CilexyIOWMM OOpa3om: 


4,87 


2 ° Li . ho 
Atnep.s Baku i — hic os sob) 
i-1 i 


103(hy + hy) + vy’ 
rye 1, — quMHa oara JepopMallun, M; 

t, —TeMllepatypa Basikos, °C. IIpumem t, = 50°C; 

UV, —CKOPOCTb IIpOKaTKH B Ipoxose, M/C; 

t; —TeMilepatypa Hayasia NpoKaTkKH B i-ol KeTH, °C; 

hj_1 — TOUMHHA MeTasiIa Tepe IpoxoOM, MM, 


hy —TOJIMMHa MeTasisIa MOCIe Wpoxoa, MM. 
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Vi3mMeHenne Temilepatypbi 3a CueT paOoTEl MacTH4ecKon Wedopmauun i-oif KeTH, °C: 


Ag _ 1325 — to vy ly ho 
pa6.qeo i — 8 35 3 

rye tg — TeMilepatypa Hocsie NoTepb Telia H31y4eHHeM, °C; 

hep — CPpeTHAA TOMMMHA MeTasia B OUare JeopMallMn, MM. 

Mojgeumposanne posoJIbHOo MpoKkaTKH 


MogesmpopaHue cOopku Tpow3BoqMI0cb B Wporpamme SolidWorks, a yamee Obisia HMMOpTupoBaHa B 
QForm. J[na co3qaHuad COopKH ObLIM CMOeMpOBaHbI 3arOTOBKa HM IpoKaTHble Baik. Kak uv B pacuerTe, JA 
MoOJeuMpoBaHua Oba BbIOpaHa 3aroTOBKa 60x1300 MM, mpodusb KoTOpol u300paxKeH Ha pucyHKe 2, a. 
Mojgesb WpokaTHOro BasIKakak H300paxeHa Ha pucyHke 2, 6. 


1300, 


a) 6) 
PucyHok 2 — IIpodun 3aroToBKH UM MOjJeb padouero Baska 


Crenyet OTMCTHTb, ATO HepBble THU KIICTH UMCHOT BaJIKH C WHaMeTpOM 760 MM, a IIOCJICHHUE Be KIICTH — 
630 mM. 


Jlanee co3qaHHble eta Obi OObeAMHeHbI B COOpKy MpokaTHOM JMHMM, CcocTOAIad H3 5 KieTeH (cM. 
pucyHok 3). IIpu stom pacctosHve MexKy KileTamu 1,5 M, a 10 TeXHH4YeCKHM 3HAYCHHAM 3TO paccTOAHHe 
papusaetca 5,5 M. CoxpallleHHoe paccTosHve Ha TeMIepaTypy MOBJIMACT He3HAYHTEIIBHBIM OOpa30M. Takoii 
MOWXOJ, CyYLIECTBEHHO COKpaTHT BpeMA MaLUMHHOPO pacyueta pH MOesIMpoBaHHH. 


PucyHoxk 3 — COopka mpoxkaTHoii smHHH B SolidWorks 
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Co3qaHHaa cOopKa OblIa HMIMOpTHpoBaHa B IporpammMy QForm (cM. pucyHKu 4, 5), rae ObLIM 3aaHbl 
pa3yIM4HbIe WapaMeTpbl, KOTOpble TpeOyeT porpamMMa. BBoyuMble 3HayYeHHA HeOOXORMMBI WIA 
HOPMAaJIBHOrO IIpoTeKaHHA TIpolecca, MOITOMy OHM OepyTcaA H3 TEXHHYeCKHX JaHHbIX WIM OIM3KMMH K HYM. 


1 OGpextes AForn 9.0.10 31 


PucyHok 4 — Odum Buy COopKH TpoKaTHoH JMHHMN B QForm 


B QForm AeTaIn pa3sesIakOTCA Ha WHCTPYMCHTBI (Bce BaJIKH) M 3arOTOBKy (3aroToBKa, TOJIKATCJIb U 
CKOpOCcTB). B TaOmMie 1 TIPHBCCHBI BCC 3a aHHbIe WapaMe;Tppsl JIA 3arOTOBKH (caa0a) VW BasIKOB. 


Form 9.0.10¢i 31 


3) 


PucyHoxk 5 — OOmmii Bu COopKH c WOOaBICHHbIMH BIeMeHTaMu «TouKaTesIb» H «CKOpocTb» 


TaOsmua | — Hayanpupie ycosna 


Martepuas Hauambuasa t,°C | Ckopocts Bpatienna, 00/MnH Cma3Kka 
3aroroBKa Crab 20 1100 - - 
Kuets- | 40X 50 25,23 Graphite+water 
Kuets-2 40X 50 38,43 Graphite+water 
Kuetn-3 40X 50 66,73 Graphite+water 
Kuretb-4 40X 50 146,12 Graphite+water 
Kutetb-5 40X 50 190 Graphite+water 


Jina TOYO %*Ke THOMpasMepa l1pokKaTbIBaeMont MOOCbI Ob TIPOH3BeNTeCH pacyeT BCeX PexKMUMOB IpoKaTKH U 
SHEprocuJIOBbIxX WapaMeTPoB. Hmxe TIPHBODATCA CpaBHCHHA pa3JIMGHbIX paC4eCTHbIX WapaMeTpOB CO 
3HaAYCHHAMH NOJTYAYCHHBIMH MOCIIMPOBAaHHeM IIpW TaKHX Ke YCJIOBHAX B QForm. 


B TaOmMie 2 TIPHBODATCA 3HAYCHHA OTHOCHTCJIBHBIX oOxKaTHi u cKopocteli WpoOKaTKH HO KIICTAM, KOTOPBIe 
Tak2%Ke ObUIM B3ATbI Kak ASIA pacveta, Tak UW WIA MOJCUIHMpOBaHHA. 
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TaOsmua 2 — Pe3ynbTaTbl pacueta JedopMallMOHHOTO pexkuMa. 


Cua6 60x 1300 mm — Ilonoca 8x1300 mm 
3HadeHHA MapaMeTpOB M0 KJICTAM UMCTOBOM Ipyliibl 


Ilapametp Fl F2 F3 F4 F5 
&, % 42 38 33 28 2351 
V, m/c 1,84 297 4,43 6,15 8 


BsiBojbi 


CpaBHeHHe paciipezeyeHua TemilepaTyp Ha BbIxXOJe W3 KaxkK_OM KIeTH IpHBeyqeHo Ha pucyHke 6. MoxHo 
OTMCTHTb, YTO TeMIepaTypa TIpH MOeMpOBaHHU BbILWe pacueTHOH Ha 40 °C - 60 °C. Takyto pa3Hnuy 
MO2KHO OOBACHHTH TeM, 4TO IPH MOJeMpOBaHHM He YIMTHIBAIOTCA TakHe (aKTOPbI MOTepH TeMIIepaTypbhI, 
Kak Tellomepeyaua Ha PObraHIu, OCTHIBAHHE MeTalia IPH OxXaKTeCHHM BaIKOB, padoTa MeTIeqepxKatTedA. 
Ho c apyroli CTOpoHbI 3TH (PakTOpbI He MOTryT ObITb aPryMeHTOM TOYHOCTH pacueTHOM MeTOJMKH, Tak Kak 
IIpPHBeeHHbIe (OpMyIbI CuYHTalOoTCA 39MMMpHyeckKuMH. MetToy, KOHe4HBIX 3JICEMCHTOB, TO e€CTb MeTO 
MOJeMpOBaHHA TIpoljecca B COBPCMCHHBIX YCJIOBHAX ABJIACTCA HaMOOJIee MepCcieKTHBHBIM, Tak Kak TpeOyeT 
MHHUMAJIbHOe BMEIIaTesIbCTBO paOOTHHKa, TEM CaMbIM CUNTaeTCA OHM U3 HalipaBlleHHii aBTOMAaTH3allHu 
IIpOKaTHOrO Tpow3BoycTBa. Takxxke MOjeIMpoBaHve aéT BO3MO%KHOCTb HariaqHoro mpecTaBeHua 
TIOJIYYCHHBIX JaHHbIX B BUC MOJIHOCTbIO CMOJ{eJIMPpOBaHHBIX TIporleccos, rpadukos, drop ui T.4. OOobmasz 
MOXKHO CjlelaTb BbIBOA, 4TO Mcriosb30BaHHe CAD/CAE cuctem iia analiM3a Wpollecca MpoKaTKH ABJIAeCTCA 
3(p)(eKTHBHBIM. 


1120 1108,15 1104,68 


1098,56 
1100 1091,90 1088,92 
) 1071,33 
S 1080 : 1061,22 
5.1060 1049,66 
ia 
= 1040 1022,59 
= 1020 
= 
= 1000 
980 
960 
KleTb 1 Ku1eTh 2 KileTh 3 KuleTh 4 KueTs 5 
—*-Pacuer —*—MojzenHpopanne 


$8.8. 8 


PucynHox 6 — paduk pacnpeyeseHua TeMiepatyp 10 KIeTAM 
Crmcok JmTepatypbi 
1. B.M. Saydumarov. Prokat ishlab chigarish texnologiyalari. Darslik. Toshkent 2022. 302 b. 
2. B.M. Saydumarov. Prokatlash mashinalari va jihozlari. O‘quv qo‘llanma. Toshkent. 2020. 188 b. 


3. Kpucxopuy C. M.; Cxpunanenxo, M. M.; byguuxos, A. C. KommprotepHoe moyesmpoBpanne 
TeEXHOJOrM4ecKHX Upoueccos OMJI. - MUCuC, 2019. — 146 c. 
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4. Konosazos IO.B. Cupapounuk upokatunka, Kuura |. [Ipou3sBoycTBo ropa4eKaTaHbix JIMCTOB H MOJIOC. — 
M.: «TensorexHuk», 2008. — 640 c. 


5. Cupax b.A. TexHosloruueckuve OCHOBbI HpOeCKTHPOBaHHA MPOKaTHBIX KOMIMIeKcoB: CopToBbie U 
TIOUOCOBbIe ~=JIMTeMHO-MIpOKaTHbIe § arperaTbl Id MeTaslyprH“4ecKHX MMHH-3aBO0B: y4edHo- 
MeTogMueckoe mocobue. —- MMUCuC, 2010. 


6. Pygcxou A.V., Jlynes B.A. Teopua u TexHonorua mpoKaTHoro Tpou3BoycTBa. YueOHoe mocobue. — 
CII6.: Hayxa, 2005. — 540 c. 


7. Tpygep A.IL, Mamkun JI.®., Xanvu M.U. Texnonorua mpokatHoro mpou3BoycTBa. YueOuuK 1A 
By30B. — M.: Metammyprua, 1994. — 656 c. 
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